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(54) SEMICONDUCTOR DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To improve the gate drain 
voltage resistance of a field effect tranststor(FET) 
used an epitaxial layer grown on a substrate and to 
decrease substrate leak current by doping both elements 
of chromium and carbon to a GaAs substrate used for 
epitaxial growth of a compound semiconductor material 
thereby forming the semi-insulative substrate having 
specific resistance of a specific value or above 

SOLUTION: The concentration of the chromium to be 
added is 0.01 to 0.2 wtppm, the concentration of carbon 
is 3 2.0x1015 crrv-3 and the specific resistance of the 
substrate is s 4.0x107 ncm. An undoped GaAs layer 22, 
Si-doped GaAs layer 23 and undoped GaAs layer 24 are 
respectively vapor grown by an OMVPE method on the 
semi-insulative GaAs substrate 21. After the entire 
layer is grown, the Si ions of the n+ layer 25 are 
selectively implanted down to the depth arriving at the 
undoped GaAs layer 22 and the implanted ions are heat 
treated to obtain a donor. Various electrodes including 
gate electrodes 26 and ohmic electrodes 27 are formed 
and thereafter, the unnecessary parts are etched away 
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